Physiological and protein profiles alternation of germinating rice seedlings exposed to acute cadmium toxicity.
Seed germination is a complex physiological process in plants that can be affected severely by heavy metals. The interference of germination by cadmium stress has not been well documented at the proteomic level. In the present study, in order to investigate the protein profile alternations during the germination stage following exposure to cadmium, a proteomic approach has been adopted in combination with morphological and physiological parameters. Seeds were exposed with a wide range of cadmium between 0.2 and 1.0 mM. Increases of cadmium concentration in the medium resulted in increased cadmium accumulation in seeds and TBARS content, whereas germination rate, shoot elongation, biomass, and water content were decreased significantly. Temporal changes of the total proteins were investigated by two-dimensional electrophoresis (2-DE). Twenty-one proteins were identified using MALDI-TOF mass spectrometry, which were upregulated at least 1.5-fold in response to cadmium stress. The identified proteins are involved in several processes, including defense and detoxification, antioxidant, protein biosynthesis, and germination processes. The identification of these proteins in the cadmium stress response provides new insight that can lead to a better understanding of the molecular basis of heavy metal responses of seeds at the germination stage.